Treatment
Fifteen (32-6 %) of the 46 patients were inoperable, owing to local fixation (11) or visceral metastases (4), when first seen. This proportion is greater than that found in the whole series, which was 23 5 %. Most of the inoperable cases in both series were met in the period when the resectability rate was lower than the present one of 94 %.
In 31 patients the primary tumour was removed, mostly by combined excision of the rectum. Eight (25 8 %) operations were palliative owing to impossibility of complete local removal (6 cases) or to the presence of hepatic metastases (2 cases); this is higher than in the older age groups. Pathology A study of the histology of rectal carcinoma in young patients showed an increase in high-grade tumours (53 *4 %) compared with the general series (20 2%). In only 6-9% of young patients were the tumours of a low grade of malignancy compared with 19-4% in the general series. There was an increase in the mucus-secreting carcinomas.
An analysis of the extent of spread, by the Dukes method, revealed an increased proportion with lymphatic metastases. The proportion of A, B and C cases in young patients was 3 -2 %, 19 3 % and 77 3 %, whereas for the whole series the figures were 14 6 %, 34 -1 % and 51 -3 %.
Prognosis
Twenty-one of the 46 patients (45 6 %) died in the first year. Nine survived five years, a crude survival rate of 19 5 % as compared with 34 7 % for all ages. The ten-year survival rate, which may be regarded as the cure rate, is approximately 16 %, only two-thirds that of the general series.
In comparing the young patients with the whole series the only feature of prognostic value was the presence or absence of lymphatic metastases: of 7 patients without such node involvement 5 survived ten years (71-4%); by contrast 2 out of 24 patients with lymphatic spread survived ten years (8-5%). The accepted gloomy prognosis for young patients with rectal cancer is confirmed only for those with lymphatic metastases; for those without them the outlook is hopeful. There are three situations where continence mechanisms are involved:
(1) The normal gentle 'call to stool' is an awareness of something happening in the pelvis which can be simulated by incremental inflation of a balloon in the rectum. The sensation is attributed to stimulation of stretch receptors in the muscle wall of the rectum (Parks et al. 1962) and passes off within one to two minutes as the receptors adapt; this stimulus provokes reflex relaxation of the anal sphincter segment, but there is usually no threat to continence associated with the sensation, probably because intra-rectal pressure rises little and not above the involuntary closing pressure of the anal segment (Edwards & Phillips 1965). (2) Occasionally during health but more frequently in diarrhoeal states and in nonspecific proctocolitis we receive an urgent call to stool which threatens continence. Here it seems probable that a greater increase in intraluminal pressure forces open the inner part of the anal segment so that the pressure receptors of the anal canal mucosa are exposed to the intra-rectal pressure (Duthie & Bennett 1963 , Duthie & Gaims 1960 . This stimulus raises the alarm and we take corrective action by consciously contracting the so-called 'external sphincter'. Sometimes this mechanism is inadequate because the voluntary contraction is neither powerful nor sustained enough to preserve continence. Measurements of the squeeze produced by this contraction show it to be a few tens of mmHg, and to be held for about 50 seconds only, however long we think we are contracting it (Edwards & Phillips 1965 , Gaston 1948 . This aspect of continence against an increase of intra-rectal pressure must be distinguished from continence against an increase of intra-abdominal pressure.
(3) There is always some mucus and often some feces in the rectum. The quantity and consistency vary but we are generally unaware of them and continence involves no conscious action. Occasionally, if we exercise in a stooping position, we may be aware that our unconscious continence mechanism is not gas-tight or water-tight but, in spite of intra-abdominal pressures of 100-200 mmHg, no serious breach of the defences occurs; yet we may still go and deftcate at will. It is with Section ofProctology this aspect of continence, against an increase of intra-abdominal pressure and its corollary, the method of socially acceptable deftcation, that this paper deals.
The hypothesis to be outlined is a development of one of gastro-cesophageal continence (Edwards 1961) . The experimental work in support of it has been published elsewhere (Edwards & Phillips 1965) . Since then other experimental observations made by Duthie and his colleagues and by Porter have become available, some ofwhich lend simpler and more direct support to the theory than some of our experimental material, so I shall use the evidence which is easier to follow.
The conjecture is based upon a simple 'flutter' valve principle which appears to apply to most, if not all, exits from the abdomen.
If a soft compressible tube passes through a slit in a diaphragm so that its walls are in gentle apposition but without being squeezed, a gentle pressure within the lumen will meet with little resistance to flow. This is the importance of intraluminal pressure: if the pressure is applied outside the lumen of the tube, from either side of the slit, the pressure will tend to push the walls of the tube together into the slit, so closing the tube; the greater the pressure, the firmer will be the closure. The walls of the slit do not compress the tube; they may be pushed apart by a pressure within the lumen of the tube; the full force of the difference in pressure across the slit is sustained by the stiffness of the diaphragm forming the walls of the slit. In the abdomen this is synonymous with the tone of the muscle of the diaphragm and of the pelvic floor.
We now have the basis for the control of outflow from the abdomen. The anal canal has a slit-like cross section as it passes through the pelvic diaphragm (Edwards & Phillips 1965) . Intraabdominal pressure is greater than atmospheric, keeping the tube gently closed. Any increase in intra-abdominal pressure closes it more firmly: as long as the pelvic diaphragm retains its tone, continence against increase of intra-abdominal pressure is secured. An increase of intra-rectal pressure could open the valve, however.
This supposition is supported variously. The following observations suggest that the smooth and striated muscle mechanisms are inadequate to explain continence by muscle squeeze:
(1) The pressure recorded in the sphincter segment is small and less than the commonly occurring intra-abdominal pressures (Bennett & Duthie 1964 , Edwards & Phillips 1965 , Gaston 1948 , Hill et al. 1960 ).
(2) A full-thickness internal sphincterotomy reduces the squeeze recorded in the anal canal to 10-15 mmHg but produces only mild impairment of liquid and gas continence (Bennett & Duthie 1964 , Bennett & Goligher 1962 , suggesting that the squeeze power of the internal sphincter is not important.
(3) Relaxation of the striated muscle by anesthesia reduces the squeeze pressure of the sphincter segment very little (Duthie 1964, personal communication) , suggesting that the striated muscle component has little or no involuntary sphincteric action.
(4) Distension of the rectum by a balloon (and, by implication, by fleces) causes reflex relaxation of the squeeze pressure recorded from the sphincter segment (Edwards & Phillips 1965 , Gaston 1948 ).
(5) Voluntary contraction of the anal musculature cannot be sustained for more than 40-50 seconds (Edwards & Phillips 1965 , Gaston 1948 ).
(6) The involuntary mechanisms reinforced by the full strength of the voluntarily controlled resources are sometimes inadequate to withstand intra-colonic or intra-rectal pressures which are unlikely to be as high as commonly attained intra-abdominal pressures.
Conversely, the following observations (Edwards & Phillips 1965) support the flutter valve concept:
(1) Radiology of the anal canal when the mucosa has been dusted with barium shows a slit form, wide in the lateral and narrow in the anteroposterior view.
(2) After the rectal and anal mucosa have been dusted with barium powder and the subject has stood or taken a few steps, radiology shows a short radiolucent zone between rectum and anal canal, similar to the 'empty segment' of the aesophagus seen at the cesophageal hiatus of the diaphragm. This is interpreted as the plane of action of the difference in pressure between abdomen and outside.
(3) Porter and his colleagues (Porter 1961 , Parks et al. 1962 ) have demonstrated the postural tone of the pelvic floor. Maintenance of the slit mechanism depends on this tone which is the supporting system of the pelvic floor and allows the development of intra-abdominal pressure.
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The corollary of this hypothesis is the mechanism of defxcation. Two motor processes are postulated:
(1) If intra-zolonic and intra-rectal pressures become higher than intra-abdominal, the closed segment will be opened. Continence will depend on the voluntary control and the adequacy of the opposing squeezing forces of the anal canal musculature. Primitive reflexes may result in reinforcement of the expulsion.
(2) If intra-rectal pressure is about the same as intra-abdominal pressure, the closed segment cannot be opened from within the lumen and any increase in the intra-abdominal pressure merely closes the segment more firmly. To open this segment the walls of the slit must be pulled apart. This occurs when the pelvic floor is allowed to descend and dome outwards as the remainder of the abdominal wall contracts, straightening the rectum as it does so. These movements can be seen in defecating rectograms of radio-opaque fieces: as the pelvic floor descends, the inner limit of the anal canal is pulled apart to form a funnel and, provided that rectal contents can move easily into this funnel, an increase of intraabdominal pressure will aid evacuation. If the fxcal mass is large and hard it is probable that it may not mould into the funnel adequately and impaction occurs. If the flow of fxces into and down the rectum ceases, continued straining pushes the rectal wall and mucosa into the funnel and rectal prolapse may develop, particularly if the walls of the anal slit are lax or gaping. There is a similarity between the apparent mechanics of hiatus hernia and rectal prolapse.
Deftcation is easy when intra-rectal pressure is greater than intra-abdominal; it is a matter of letting go. Defecation at other times depends upon: (1) A New Treatment for Rectal Prolapse [Abridged] by K P S Caldwell FRcs (Royal Devon & Exeter Hospital, Exeter) Rectal prolapse in children is a simple problem because, being due usually to some debilitating disease, it disappears when their muscle tone improves. In adults, although I believe the mechanism is similar, the problem is more difficult because muscle tone does not improve; the aged, indeed, become more atonic. If this process could be reversed, it should be possible to check their prolapses without surgerythis is the basis of the treatment which I am introducing.
If one stimulates the anal sphincter electrically some contraction of the pelvic floor follows. If the current is increased this becomes marked. If the bladder is stimulated to obtain voiding, which I have been unable to achieve, and if the voltage is raised to, say, 25, the pelvic floor contracts and continence of urine and hard contracture of the anal sphincter result. I have been using a small implanted device in the treatment of anal incontinence for some three years. The idea is that a secondary coil is implanted beneath the skin and the two electrodes are inserted into the anal sphincter. This secondary coil is activated by an external coil worn on the skin. Power is supplied to this by a battery or a rechargeable accumulator carried in the pocket. The apparatus has been gradually developed but no final design has yet been evolved. A great deal of work is necessary to decide the optimal size, the materials to be used, the circuit, the leads, the electrodes, &c. With the original apparatus, satisfactory results have been achieved. The first case of rectal prolapse so treated was a man of 74. His condition was poor and precluded abdominal operation. I operated on him in August 1963, and he has been continent and without prolapse since. Usually attempts have been made to control the prolapse before implantation. Age is no contra-indication since the procedure is subcutaneous and can be done even in the elderly. I have done it in a woman of 88 and another of 83. When a prolapse is of long standing, even when it is reduced, the anus is patulous and incontinent. By inserting the electrodes the sphincter recovers its tone and the prolapse and incontinence are controlled.
Many problems remain unsolved. The method has been used for urinary incontinence. One patient was delighted with the result because for some years she had been unable to laugh, cough or sneeze without becoming wet. One day she
